Binding of fluorescent lanthanides to rat liver mitochondrial membranes and calcium ion-binding proteins.
(1) Tb3+ binding to mitochondrial membranes can be monitored by enhanced ion fluorescence at 545 nm with excitation at 285 nm. At low protein concentrations (less than 30 mug/ml) no inner filter effects are observed. (2) This binding is localized at the external surface of the inner membrane and is unaffected by inhibitors of respiration or oxidative phosphorylation. (3) A soluble Ca2+ binding protein isolated according to Lehninger, A.L. ((1971) Biochem. Biophys. Res. Commun. 42, 312-317) also binds Tb3+ with enhanced ion fluorescence upon excitation at 285 nm. The excitation spectrum of the isolated protein and of the intact mitochondria are indicative of an aromatic amino acid at the cation binding site. (4) Further characterization of the Tb3+-protein interaction revealed that there is more than one binding site per protein molecule and that these sites are clustered (less than 20 A). Neuraminidase treatment or organic solvent extraction of the protein did not affect fluorescent Tb3+ binding. (5) pH dependency studies of Tb3+ binding to the isolated protein or intact mitochondria demonstrated the importance of an ionizable group of pK greater than 6. At pH less than 7.5 the amount of Tb3+ bound to the isolated protein decreased with increase in pH as monitored by Tb3+ fluorescence. With intact mitochondria the opposite occurred with a large increase in Tb3+ fluorescence at higher pH. This increase was not observed when the mitochondria were preincubated with antimycin A and rotenone.